Cisplatin-mediated cytotoxicity through inducing CYP4A 11 expression in human renal tubular epithelial cells.
Cisplatin (CP) is a major antineoplastic drug for the treatment of solid tumors, but it has dose-dependent renal tubular toxicity. Previous studies have shown that induction of cytochrome P450 (CYP) by CP may play a role in the renal injury of CP. The aim of this study was to investigate the relationship between CP-induced toxicity and CYP4A11 expression in human renal tubular epithelial cells (HK-2). 20-Hydroxyeicosatetraenoic acid (20-HETE) is a CYP4A11 metabolite of arachidonic acid that plays an important role in renal injury. The activity of lactate dehydrogenase (LDH) was determined by spectrophotometer. CYP4A11 expression was analyzed by immunocytochemistry. CYP4A11 mRNA and protein expression were evaluated by RT-PCR and Western blot analyses. Results showed that 20-HETE (1, 10, 50 μM), a CYP4A11 metabolite of arachidonic acid, significantly increased lactate dehydrogenase (LDH) release in these cells. When CP (10(-4) M) and 20-HETE (1, 10, 50 μM) were co-applied to these cells, CP-induced LDH release was significantly exaggerated by 20-HETE. Furthermore, clofibrate, a CYP4A inducer, also increased LDH release in CP-treated cells. In contrast, the CYP4A inhibitor N-Hydrocy-N'-(-4-butyl-2-methylphenyl) formamidine (HET-0016) decreased LDH release in CP-treated cells. Immunocytochemical analysis showed that CYP4A11expression was much stronger in CP-(10(-4) M) treated cells than that in clofibrate-treated cells. Further RT-PCR and Western blot analyses demonstrated that CYP4A11 mRNA and protein expression were significantly up-regulated in CP- (10(-4) M) treated cells compared to the clofibrate group. The findings of this study indicate that CP is a potent inducer of CYP4A11, and it exerts its toxic functions via the induction of CYP4A11 and 20-HETE generation.